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I NTRODUCTI ON

The abundance and spatial arrangenent of habitats or vegetation conmunities
has ecol ogical inplications at nmany scal es. Change anal yses of broadscal e

| andscape patterns provides insight of the ecol ogical effects of those changes
on | andscape processes, as well as estimates of suitability for rel evant

bi ota. Landscapes are spatially and tenporally dynanic, but changes are often
nore noticeable at sone scales than others. For exanple, coarse patterns may
not change substantially, whereas finer-grained patterns have changed
significantly. Landscape connectivity, and conversely its fragnentation
directly influences disturbance processes (e.g., insects, pathogens, and
fire), which in turn influences vegetation patterns. |In addition, the area
extent and patch size of any particular habitat directly affects col oni zati on
by individuals (including exotic species), persistence of individuals,

persi stence of popul ations, and the nunber of species within a | andscape

(Morrison and others 1992).

The conservation of biota at the | andscape scal e requires an understandi ng of
popul ati on dynam cs and sone notion of how popul ati ons nmay respond to
environnental conditions at the |andscape scale. Unfortunately, at best,
scientists and nmanagers currently have only vague under st andi ngs of how
popul ati ons may respond to varying | andscape patterns within the Interior
Colunbia River Basin (ICRB). In lieu of such information, we offer a working
hypot hesi s that the endemic biota of the ICRB will have the fewest risks to
popul ati on persistence if |andscape patterns approxi mate those in which the

bi ota have adapted during an ecological tinme frame (i.e., not evolutionary
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time franme). Thus, we present a conparison of coarse vegetation patterns that
likely existed historically to those that currently occur across the | andscape

of the ICRB

A classification schene utilizing coarse patterns of physiognom c types and
structural stages (hereafter physiognom c groups) is useful for understanding
di sturbance processes and for describing tenporal changes of vegetation within
a subwat ershed. Physi ognom c/structural patterns are likely correlated with
various successional processes and di sturbance reginmes (e.g., wldfire,
prescribed fire, tinber harvest, grazing, insect/pathogen, exotic plant

i nvasi on, roadi ng, and urban devel opnent).

METHCDS

Vegetation O assification and Mappi ng

Br oadscal e vegetation was napped at 1-kn? resolution to describe current and

historical conditions. Menakis and others (1996) described the derivation of

the historical and current broadscal e vegetation within the | CRB

Physi ognomi ¢ Group Patterns

Physi ognomi ¢ groups were derived froman aggregation of 41 cover types and 25

structural stages having simlar gross conpositional and structura

characteristics (Table 1). Physiognomc group patterns were in turn created

by cl assifyi ng subwat ersheds (sixth Field Hydrologic Unit Codes; Figure 1)
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according to their pattern and conposition of dom nant physiognonic groups.

In the coarsest sense, patterns were sinplified as to being uniform npsaic,

or mxed (Table 2). W also developed a nore descriptive pattern
classification which utilized a hierarchy of pattern and doni nant/codom nant
physi ognomi ¢ groups (Table 2). W summari zed changes of physi ognom c group
patterns by Ecol ogical Reporting Units (ERUs) within the Interior Col unbia
River Basin (ICRB; Figure 2; see Jensen and others (1996) for a description of

Ecol ogi cal Reporting Units).

Transition nmatrices were prepared for each ERU to sumari ze the changes of
physi ognomi ¢ group patterns between the historical and current peri ods.
Changes were quantified in relation to the physi ognomc group (i.e., class
change, or proportional change) and in relation to the ERU (i.e., the
proportional change of an ERU due to a change of a particul ar physi ognom c
group). The nost donminant transitions within an ERU were eval uated to devel op
an understandi ng of the major pattern changes which had occurred between
historical and current periods. In general, to be considered najor, fluxes

had to occur across a mni num of one percent of an ERU s area.

We conducted a very coarse assessnment of fragnentation trends by anal yzing the
net change in areal extent of ERUs which had fluxed between nore uniform and
nore fragmented | andscapes (i.e., uniformto nosaic or mxed, and nosaic to

m xed). W used the percentage of the ERU which remained in the sane pattern
cl ass between historical and current periods to estinmate a stability index.
Conversely, we calculated a departure index for ERUs to quantify the nagnitude

of change between historical and current broadscal e physi ognom c group
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patterns. The departure index was based on the percentage distance and

cal cul ated by:

200 ", mininmum(h,c,)

PD = 100 - 9 3 hy+ 3 ¢y A

where PD = departure index;

k = nunber of cl asses;

h, the historical value for class k; and

Cx the current value for class k
ERU departure indices were relativized and classified as | ow, noderate, and
high for relative values |less than 32.67, 32.68 to 66.33, and exceedi ng 66. 33,

respectively.

Terrestrial Conmunity Group Patterns

Hi storical and current patterns of broadscale terrestrial conmunity groups
were assessed for the Interior Colunbia R ver Basin Landscape Characterization
Area (LCA), an area which extended slightly beyond the boundaries of the |CRB
(Figure 3). The historical and current vegetati on nmaps were derived using

di fferent methodol ogi es and resol uti ons (Menakis and ot hers 1996).
Consequently, any conparisons of |andscape patterns between historical and
current periods would be problematic. To aneliorate the problens associ ated
with resolution, we resanpled the 1-kn?f current and historical vegetation

layers to a 4-knt resolution. 1In addition, we derived 24 broadscal e
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terrestrial conmunity types by aggregating the 41 cover types and 25
structural stages used to classify the historical and current vegetation
(Appendi x Q. Cover types and structural stages were grouped according to
simlar noisture, tenperature, and el evational gradients, simlar structures,
and simlar use by vertebrate species. W further aggregated the 24
terrestrial conmunity types into 12 terrestrial conmunity groups (Table 3).
As Jones and Hann (1996) discussed, we could not accurately assess changes of
riparian vegetation types between historical and current periods.
Consequently, we did not try to assess pattern changes of any riparian
conmmunity groups in this paper. Nevertheless, we believed that using a
coarser 4-knR resolution and a coarser classification of vegetation types

woul d i nprove the conparability of historical and current vegetation patterns.

W& used FRAGSTATS (McGarigal and Marks 1993) to estimate class (i.e.
terrestrial conmunity groups) and | andscape netrics to assess pattern changes
of the LCA as a whole, as well as pattern changes of each of the 12 community
groups occurring within the LCA (Table 4). Miltiple netrics (i.e., area
extent, largest patch index, patch nunber, and nean patch size) were eval uated
to assess fragnentation. Indicators of an increase in fragnmentation included
a decline of areal extent, |argest patch index, and nean patch size, whereas

t he nunber of patches woul d generally be expected to increase. Conversely,

i ndi cators of a | andscape trending towards unifornity include increasing area
extents, |argest patch, and nean patch size indices, whereas the nunber of

pat ches conmonly declines. Because of the coarse resolution of this analysis,
and the potential for erroneously concluding differences due to the different

mappi ng net hods i nvol ved, we assuned ecol ogically significant changes occurred
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when current netrics deviated by 20 percent or nore fromhistorical netrics.

RESULTS

Physi ognomi ¢ Group Patterns

Br oadscal e physi ognom ¢ group patterns changed across the majority (62
percent) of the I CRB between historical and current periods. Relative

| andscape pattern departure indices for eight of 13 ERUs were classified as
high (Table 5, Figure 4). Landscape patterns within the Northern Great Basin

and Owhee Pl ateau ERUs changed the | east anong the ERUs.

W observed a net gain in nore uni form|andscapes across nearly four percent
of the ICRB. However, this trend varied anong physi ognom c groups; the
forest/woodl and physi ognom ¢ groups becane nore uni form whereas the shrubl and
and herbl and groups becane nore fragnented. The net gain of nore uniform

| andscapes was largely a result of an increase in the md-sera

f orest/woodl and physi ognom ¢ group across 12 percent of the ICRB. W observed
a net |oss of 66 percent and 42 percent of the uniformherb and the uniform

| owshrub | andscapes, respectively. These | andscapes were fragnented by

agricul tural devel opnent.

Fragnentation trends were not consistent throughout the ICRB. Fragnentation
of landscape patterns of subwatersheds within six ERUs (Bl ue Muntains,
Col unbi a Pl ateau, Northern Great Basin, Owhee Upl ands, Southern Cascades, and

Upper Snake) increased between historical and current periods (Table 5).
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Conversely, |andscapes becane nore honogeneous within seven ERUs (Centra
| daho Mountai ns, Lower O ark Fork, Northern Cascades, Northern d aciated

Mount ai ns, Snake Headwaters, Upper O ark Fork, and Upper Kl amath)

Bl ue Mount ai ns ERU-- Landscape patterns changed across 89 percent of the Blue
Mount ai ns ERU between historical and current periods (Table 5). W detected a
net increase of fragnented | andscapes within the ERU during this period, which
seened to have been a result of transitions within the forest/woodl and

physi ognomi ¢ group. Shrubl and physi ognom ¢ groups changed the least. The
dom nant transition that occurred within the Bl ue Muntains ERU was the
reduction of mixed md-seral |ate-seral single-Ilayered forest/wodl and

| andscapes, whi ch changed nostly into | andscapes which had either a nore

uni formpattern and/ or which had lost their |ate-seral single-I|ayered
forest/woodl and conmponent. The next nost domi nant transitions occurred in
non-forested habitats where the uniform herbaceous | andscapes were converted
into m xed herb_agriculture | andscapes (i.e., herbaceous | andscapes were

fragnmented by agricultural types).

Central |daho Muntai ns ERU--Landscape patterns of physi ognom ¢ groups changed
t hroughout nost (82 percent) of the Central |daho Mountai ns ERU bet ween
historical and current periods (Table 5). W detected a nargi nal net increase
(6 percent) of uniformlandscapes throughout the ERU. A single transition
dom nated this ERU s | andscapes - a decrease in areal extent of nixed md-
seral _early seral |andscapes. The transitions within this group suggested

that it becane nore uni form and ol der
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Col unbi a Pl at eau ERU- - Landscape patterns changed t hroughout 87 percent of the
Col unbia Plateau ERU (Table 5). The ERU appears to have been substantially
fragnmented - a trend of nore fragnmented patterns occurred across 47 percent of
the ERU. The ERU was dom nated by areal declines of the uniformherb and

uni form | owshrub | andscapes which were extensively converted to the
agricultural physiognom c group across nearly 94 and 68 percent of their

areas, respectively. Conversely, the extent of m xed herb_agriculture

| andscapes mneasurably increased between historical and current peri ods.

Lower dark Fork ERU -Landscape patterns across virtually the entire Lower

d ark Fork ERU changed between historical and current periods (Table 5).
Nearly 85 percent of the ERU has been transforned into nore uniformpattern
classes. In fact, the uniformpattern class did not occur historically, yet
conprised nearly 54%of the ERUin the current period. Transitions were
dom nated by changes of two patterns. The nost dom nant change detected was
the decrease in the areal extent of mxed md-seral early-sera
forest/woodl and | andscapes, and the subsequent increase in the uniform n d-

seral forest/woodl and | andscapes.

Nort hern Cascades ERU - Landscape patterns throughout nearly the entire

Nort hern Cascades ERU have changed between historical and current periods
(Table 5). The major trend in pattern has been toward nore honbgeneous

| andscapes, which increased across 27 percent of the ERU.  The increased
uniformty was nostly attributable to a reduction of mixed md-seral |ate-
seral forest/woodl and | andscapes, and subsequent increase of uniformn d-sera

forest/woodl and | andscapes.



Jones--10
Northern d aci ated Mountai ns ERU-- W det ect ed changes of | andscape patterns
t hroughout nearly all of the Northern @ aciated Mountains ERU (Table 5).
Landscapes across 59 percent of the ERU becane nore honobgeneous between
historical and current periods. The nost domi nant transitions that occurred
i nvol ved an increase in uniformmd-seral forest/woodl and | andscapes at the

expense of both early- and | ate-seral forest/woodl and physi ognom ¢ groups.

Northern Great Basin ERU -Landscape patterns have renained relatively stable
t hr oughout nost (69 percent) of the Northern Great Basin ERU, although we
detected a margi nal net increase (2 percent) of nore fragnented subwat er sheds
(Table 5). Mst of the fragnentation was attributable to a reduction of
nosai ¢ | owshrub_m dshrub | andscapes, and subsequent increase in areal extent

of nosaic | owshrub_herb and ni xed | owshrub_herb | andscapes.

Owhee Upl ands ERU- - Al t hough we detected a net increase (25 percent) in the
proportion of nore fragnented | andscapes in the Owhee Upl ands, the | andscape
patterns of nost (58 percent) subwatersheds within the ERU did not change

bet ween historical and current periods (Table 5). Mst of the fragnentation
occurred in uniformlowshrub | andscapes, which decreased by approxi mately 37
percent (the domi nant transition within the ERU). The mgjority of this
decrease was accounted for by increases in nosaic |owshrub_herb, m xed

| owshrub_herb, and m xed herb_agricul ture | andscapes.

Snake Headwat ers ERU - W detected changes of |andscape patterns across 92
percent of the Snake Headwaters ERU (Table 5). A substantial (46 percent)

trend towards nore uni formpatterns was evident across nearly 23 percent of
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the ERU. The increase in unifornmty seened to be attributable to an increase
in area of the md-seral forest/woodl and physi ognom ¢ group, and subsequent
declines of the late-seral forest/woodl and and early-seral forest/woodl and
group. The domi nant transitions that occurred within the Snake Headwat ers ERU
was an increase in uniformmd-seral forest/woodl and | andscapes at the expense
of the mxed md-seral |ate-seral multi-layered, and nosaic md-seral |ate-
seral nulti-layered | andscapes. Qher |ess dom nant changes included a
decline of mxed mdshrub_m d-seral forest/woodl and | andscapes whi ch changed

nostly to mxed mdshrub_early-seral forest/woodl and | andscapes.

Sout hern Cascades ERU--\We detected broadscal e pattern changes across 84
percent of the Sout hern Cascades ERU (Table 5). Fragnmented patterns increased
across approxi mately six percent of the ERU. The dom nant transitions

i nvol ved a decrease in m xed md-seral |ate-seral single-I|ayered
forest/woodl and | andscapes which were replaced by m xed | ate-seral single-

| ayer late-seral nmulti-layered forest/woodl and | andscapes. The increase of
fragnmented | andscapes occurred primarily in the forest/woodl and physi ognhom c
groups. Fragnentation also increased in non-forest physiognom c groups due to

agricul tural devel opnent.

Upper d ark Fork ERU -Landscape patterns varied between historical and current
peri ods on approxi nately 85 percent of the Upper dark Fork ERU (Table 5). W
detected a substantial increase of nore uni form|andscapes across 44 percent
of the ERU. The dominant transitions that occurred were a result of the

devel opnent of early-seral forest/woodl and physi ognom ¢ groups, and to a

| esser degree, the areal decline of |ate-seral forest/woodl and groups. For
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exanpl e, uniformm d-seral forest/woodl and | andscapes increased at the expense
of the nosaic md-seral _early-seral and m xed nid-seral |ate-seral mnulti-

| ayered forest/woodl and | andscapes.

Upper Kl amath ERU--We detected a change of | andscape patterns across nearly
all (96 percent) of the Upper Klamath ERU (Table 5). Landscape patterns
becane nore uni form across 22 percent of the area. The nost dom nant
transitions suggested that |andscapes conprised by the forest/woodl and

physi ognom ¢ groups becane ol der and nore honobgeneous. For exanple, the nixed
m d-seral | ate-seral forest/woodl and | andscapes transforned i nto nosaic or
uniforml ate-seral forest/woodl and | andscapes. These types of transitions

occurred across 34 percent of the ERU

Upper Snake ERU--Mbst (78 percent) of the | andscape patterns of subwatersheds
wi thin the Upper Snake ERU changed between historic and current periods (Table
5). A net increase of nore fragnented | andscapes occurred throughout 16
percent of the ERU. The transition nmatrices indicated that the increase of
fragnmented patterns occurred primarily within uniformlowshrub | andscapes

whi ch were converted to nmixed and nosai c patterns that included the herbl and
physi ognomic group. 1In addition, we also detected an increase in the uniform

herb class, nearly all of which originated fromthe uniformlowshrub cl ass.

Terrestrial Conmunity Group Patterns

Not surprisingly, three anthropogenic terrestrial conmmnity groups (i.e.

agriculture, urban, and exotics) did not occur historically (Table 3).
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Al t hough the agriculture community group conprised approxi mately 14 percent of
the LCA, the exotics and urban community groups did not conprise substantial
proportions of the area. The barren, alpine, and water comunity groups did

not vary substantially between historical and current periods.

The nost substantial changes in areal extent of a comunity group across the
LCA were the increase of the agriculture group, and subsequent decrease of
her bl and and shrubl and comunity groups (Table 3). 1In forested settings, an

i ncreasing fragnentation trend was observed between the historical and current
periods for the | ower nontane and, to a | esser extent, subal pi ne forest
conmunity groups. However, the pattern indices of the nontane forest
community group indicated a trend towards increasing unifornmty during this
time interval. The | ower nontane forest conmunity group exhibited significant
declines of areal extent and nmean patch size, while the nunber of patches

i ncreased. Although the areal extent of the subal pine forest community group
did not decline substantially, the nean patch size index decreased

significantly, while the patch nunber index increased significantly.

In non-forest settings the shrubland and herbl and conmunity groups becanme much
nore fragmented while the upland woodl and group had a trend of increasing
uniformty. W observed significant declines of areal extent, |argest patch
and nean patch size indices for both upland shrubl and and upl and her bl and
groups. Conversely, the nunber of patches of both groups increased
significantly between historical and current periods. On the other hand, the
upl and woodl and conmunity group had ecol ogically significant increasing trends

for areal extent, largest patch, and nean patch size indices.
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As a whole, the LCA currently appeared to be substantially nore fragnented
than the historical |andscape (Table 6). The |argest patch and nean patch
size indices decreased significantly, while the patch nunber index increased.
As expected, patch richness increased due to the addition of three

ant hr opogeni ¢ community groups (urban, agriculture, and exotic) in the current
| andscape. Al though both diversity and evenness indices increased, and the

cont agi on i ndex decreased, the changes were not ecol ogically significant.

DI SCUSSI ON

Qur conparison of historical and current |andscape patterns had i nherent
probl enms as a consequence of differing nethodol ogi es and resol utions used in
devel opi ng each broadscal e vegetation layer. W tried to |essen the inherent
probl ens by resanpling at a nuch broader resolution (i.e., 4-kn%¥), by
conparing relatively coarse vegetation types (i.e., terrestrial comunity
groups), and by only considering relatively |arge magni tudes of change (i.e.
> 20 percent) as being ecologically significant. However, at best, our
conclusions resulting fromthe conparison of values derived fromdifferent
nmet hods (let alone different tine periods) should be regarded as worki ng
hypot heses. I n addition, many, if not nobst, changes of |andscape patterns
occur at a nmuch finer scale than we used in our analysis. Consequently, our
study |ikely overl ooked all of the nore subtle changes that have occurred, and

only captured those changes of the broadest context.

Taken in its entirety, the | andscape of the Interior Colunbia R ver Basin and

adj acent areas has becone substantially nore fragnented between historical and
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current periods. However, the coarse-grained fragnmentation that occurred
within the area as a whole, was not consistently apparent anong the broadscal e
vegetation types (i.e., broadscale terrestrial comrunity groups or
physi ognomi ¢ groups) that we assessed, or anong ERUs. For exanple, |andscape
patterns throughout roughly one-half of the ERUs were becane nore fragnented,
whi | e patterns becane nore honogenous throughout other ERUs. |In addition, we
detected increasing fragnmentation trends within four terrestrial community
groups (Il ower nontane forest, subal pine forest, upland herblands, and upland
shrubl and), but a trend of increasing honogeneity within two comunity groups
(rmont ane forest and upl and woodl and). The two opposing trends are not at al
i ndependent. The nontane forest comunity group seens to have expanded
t hroughout the LCA, at the expense of the | ower nontane forest, and to a
| esser extent, the subal pine forest comunity. Simlarly, in the non-forest
settings, the upland woodl and conmunity group has expanded into the upland
shrubl and, and to a | esser extent, the upland herbland comunity. However,
the substantial fragnmentation of the upland herbland and upl and shrubl and
conmmuni ty groups was predom nantly a consequence of the agricultura

conversion of 14 percent of the LCA

Four primary agents of change were largely responsible for the coarse

| andscape pattern changes we detected. |In forested environnents, the prinary

agents of change included successional processes, fire suppression, and tinber
harvest activities. As a consequence, a |arge proportion of the | ower nontane
forest conmmunity group has converted to the nontane forest conmunity group

On the one hand, fire suppression and successi onal processes have pernitted

many of the shade-tolerant and fire-intol erant species (e.g. Douglas-fir
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(Pseudot suga nenziesii) and grand-fir (Abies grandis)), nore commonly

associ ated with the nontane forest comunity, to invade and prosper on sites
t hat woul d have been expected to support the | ower nontane forest comunity

whi ch i s dom nated by ponderosa pine (Pinus ponderosa). Tinber extraction

activities have commonly exacerbated this situation by targeting the renoval
of ponderosa pine and pronoting stand devel opnent of Douglas-fir and grand
fir. Fire suppression, in non-forest environnents, has also contributed to
t he expansi on of the upland woodl and comunity into the upland shrubl and
community group. However, as stated above, agricultural devel opnent within
t he upl and herbl and and upl and shrubl and conmunity groups has been the

dom nant agent of change wi thin non-forest environments.

Qur anal ysis woul d suggest that a species whose fitness is positively
correlated to an increasing area of, and larger and |ikely nore contiguous
pat ches of the agriculture, exotics, nontane forest, and upland woodl and
conmmuni ty groups woul d probably have a higher probability of |ong-term

persi stence today, than they had historically. On the other hand, those
speci es whose fitness is negatively correlated to the extensive fragnentation
of the I ower nontane forest, upland herbland, and upland shrubl and conmunity

groups are likely nost at risk.

SUMVARY

Broadscal e vegetation patterns within the Interior Colunbia R ver basin and

adj acent areas have changed significantly between historical and current

periods. Significant changes were detected for the | andscape as a whole, as
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well as within the | ower nontane forest, nontane forest, subal pine forest,

upl and her bl and, upl and shrubl and, and upl and woodl and conmunity groups. The
| andscape as a whol e, and the subal pine forest, |ower nontane forest, upland
her bl and, and upl and shrubl and conmmunity groups have been extensively
fragnmented. However, a trend of increasing honbgeneity was detected within

t he nontane forest and upl and woodl and comunity groups. The factors
primarily responsi ble for the observed changes in broadscal e vegetation
patterns between historical and current periods include successiona

processes, fire suppression, tinber nanagenent activities, and agricultura

devel opnent .

LI TERATURE C TED

Jensen, Mark; . 1996. Bi ophysical environnments of the Basin. In: Quigley,
Thomas M ; Arbelbide, S.J., tech. eds. An assessnent of ecosystem conponents
in the Interior Colunbia Basin and portions of the Klamath and Great Basins.
Gen. Tech. Rpt. Portland, OR U.S. Departnent of Agriculture, Forest Service,
Paci fic Northwest Research Station; (Quigley, Thomas M, tech. ed. The

Interior Colunbia Basin Ecosystem Managenent Project: Scientific Assessnent).

Jones, Jeffrey L.; Hann, Wendel J. 1996. Broadscal e vegetational patterns
within the Interior Colunbia R ver Basin and adjacent areas. |In: Keane, Robert
E.; Jones, Jeffrey L.; Riley, Laurienne S.; Hann, Wendel J., tech. eds. 1996.
Mul ti-scal e | andscape dynanics in the Interior Colunbia Basin and Portions of
the Klamath and Great Basins. Gen. Tech. Rpt. Portland, OR U S. Departnent

of Agriculture, Forest Service, Pacific Northwest Research Station. XX pp



Jones- - 18
(Quigley, Thomas M, tech. ed. The Interior Col unbia Basin Ecosystem
Managenent Project: Scientific Assessnent).MGrigal, K, and B.J. Mrks.
1993. FRAGSTATS. spatial pattern analysis programfor quantifying | andscape

structure. Oregon State Univ. Unpubl. Rep. 63pp

Menaki s, James P.; Long, Donal d; Keane, Robert E. 1996. The devel opnent of key
broadscal e | ayers and characterization files. In: Keane, Robert E.; Jones,
Jeffrey L.; Riley, Laurienne S.; Hann, Wendel J., tech. eds. 1996. Milti-scale
| andscape dynamics in the Interior Colunbia Basin and Portions of the Kl amath
and Great Basins. Gen. Tech. Rpt. Portland, OR U S. Departnent of
Agriculture, Forest Service, Pacific Northwest Research Station. (Quigley,
Thomas M, tech. ed. The Interior Colunbia Basin Ecosystem Managenment Project:

Scientific Assessnent).

Morrison, ML., B.G Marcot, and RW Mannan. 1992. WIdlife-habitat
rel ati onshi ps: concepts and applications. Univ. of Wsconsin Press, Madi son

W . 364pp.



Jones- -

Fi gure Captions:

Fi gure 1--Subwatersheds of the Interior Col unbia Basin.

Figure 2--Ecological Reporting Units (ERUs) of the Interior Colunbia Basin.

Fi gure 3--Landscape Characterization Area for the Interior Colunbia Basin.

Figure 4--Broadscal e Vegetation Pattern Departure |Index by ERU.

Tabl e Captions:

Tabl e 1--Coarse | andscape patterns of physiognom c! groups within

subwat ersheds of the Interior Colunbia R ver Basin.

Tabl e 2--Physi ognom ¢ groups used to assess coarse | andscape patterns of

subwat ersheds within the Interior Colunbia R ver Basin.

Tabl e 3--Broadscal e class netrics for the Interior Colunbia R ver Basin

| andscape characterization area.

Tabl e 4--Landscape netrics used to assess broadscal e vegetation patterns.

Tabl e 5--Sunmary of broadscal e physi ognonmi ¢ group pattern changes within

Ecol ogi cal Reporting Units of the Interior Colunbia R ver Basin.
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Table 6--Hi storical and current |andscape netrics for the Col unbia R ver Basin

Landscape Characterization Area.
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Figures 1, 2, 3, and 4 are not available



Tabl e 2--Coarse | andscape patterns of physiognom c! groups within
subwat er sheds of the Interior Colunbia River Basin.

Pattern Description

Exampl e

The dom nant physi ognoni c

Uniform group conprises a m ni num of

80% of the subwat er shed.

The domi nant physi ognoni c
Mosai ¢ group conprises 60-80% of
t he subwat er shed.

The dom nant physi ognoni c
M xed group conprises |ess than
60% of the subwat ershed.

Uni f orm dom nant physi ognom ¢ group;
e.g., Uniform FRADSTLM

Mosai ¢c_domi nant physi ognomni ¢ group_
codom nant physi ognom ¢ group; e.g.,
Mosai c_ FRADSTLM FRWDSTLS.

M xed_physi ognom ¢ groupl_

physi oghomi ¢ group2; M xed patterns
are naned by the two nost dom nant
physi ognom ¢ groups, but order is
not indicative of dom nance. e.g.,

M xed_SHBSTLOW SHBSTM D.

1See Table 1 for description of physiognom ¢ groups.



Tapl e 1--Physi o n roups used to, assess_coarse | andscape patterns of
subwat er sheds |n tﬂe PRterlor | unbi a River §a5|n. pe b

Physi ic &
Cb&glognon1c oup Physi ognomi ¢ Group Description

nBh! £ Gaf 8u EYBRPand” hayMdna! " afid" $8e38d pasture

AGRI CUST
For est odl and early-ser struct ur
FRWDSTES stana [mf fatpon earrg aeraF He and SL
stages o or est an wood .
FRAWDSTLM Forest/woodl and | ate-seral multi-|ayered
FRWDSTLS Forest/woodl and | ate-seral single-Iayered.
For st [/ woodl and n1d eral stryctures inc in tem
FRWDSTMS Fus{on ﬁﬁFn and ae ngrstory rel Pt gt on
young tl-storle stan
Her bl and str res | i ng both native and exotic
HERBLDST g assgs gegdon}nated open a S
ose stand
ROCKST Rock and barren structures.
SHBSTLOW Low b structures .inc ud en and cl osed shrub
st an s ess tH %6 I hePgﬂP
SHBSTM D hru ructures jnc| udi open and cl osed shrub
stan S 8 %% 5 n1ln ePgR? P
SHBSTTAL T shrub structures i cI di ng both open and cl osed
ﬁrubs exceed{ng g 8 n H I H P
URBANST Urban and industrial areas.
WATERST Wat er




Tabl e 3--Brpadscal e, cl ass netrics for the Interior Colunbia R ver Basin
| andscape characterization area.
Class Metrict
Egrrestrial P%hi od /
muni ty G oup ange % AND LPI NP MPS ED
Agriculture Hi stori cal 0.0 0.0 0.0 0.0 0.0
Current 14. 4 6. 50 15495 7637 0.77
YChange? N. A 3 N. A N. A N. A N. A
Al pi ne Hi stori cal 0.5 0.09 208 1790 0.05
Current 0.5 0.09 208 1788 0.05
% hange 0.0 0.00 0.00 -0.1 0.00
Barren/ rock Hi storical 0.3 0.04 136 1612 0.03
Current 0.3 0.04 136 1612 0.03
%Change 0.0 0.00 0.00 0. 00 0.00
Exoti cs Hi storical 0.0 0.00 0.00 0. 00 0.00
Current 1.4 0. 06 870 1323 0.18
%Change N. A N. A N. A N. A N. A
ower Mont ane ) .
or est Hi storical 12. 3 1.87 1029 9790 0. 65
Current 9.6 2.08 1865 4231 0.76
%Change -21.7 11.2 81.2 -56.8 16.9
Mont ane For est Hi storical 23.1 10. 32 1488 12741 1.29
Current 27.4 10. 59 1419 15829 1.38
% hange 18.5 2.6 -4.6 24.2 7.0
Subal pi ne For est Hi stori cal 5.9 0.7 792 6133 0.45
Current 5.8 0.59 1294 3684 0.54
% hange -1.9 -15.7 63. 4 -39.9 20.0
Upl and Shr ubl and Hi stori cal 38.0 29. 85 827 37706 0. 56
Current 28.8 24. 03 1141 20755 0.68
% hange -24.1 -19.5 38.0 -45.0 21. 4
Upl and Her bl and H storical 15.0 6.24 1215 10129 0. 65
Current 5.6 0. 49 2005 2292 0.56
%Change -62.6 -92.1 65.0 -77.4 -13.8
Upl and Wbodl and H storical 2.2 0.29 1320 1364 0. 27
Current 2.6 0.53 1113 1939 0.27
%Change 20.1 82.8 -15.7 42.2 0.00
Ur ban Hi storical 0.0 0.0 0.0 0.0 0.0
Current 0.1 0.02 128 881 0.02
% hange N. A N. A N. A N. A N. A
Wat er H storical 0.9 0. 07 370 2018 0.08
Current 0.9 0. 07 370 2014 0.08
% Chanage 0.0 0.00 0.00 -0.2 0. 00
; See_MGarigal and Marks (1993) and Table 1 for description of class netrics.
2 ane:gro ti a|< cFﬁa ebetvvenlustorl Fand gurren_ erl gls
8 lﬁ A g not apB {cagpe as tﬂg comrunlety group 8|ad not occur f‘n gt or |Ocal ly.



Tabl e 4--Landscape netrics used to assess broadscal e vegetati on patterns.

Metric? Scal et Description (units)
%.AND d ass Percent of the | andscape (%
LPI Cl ass/ | andscape Largest Patch | ndex (%
NP C ass/ | andscape Nunber of patches (#)
MPS Cl ass/ | andscape Mean Patch Size (ha)
ED C ass/ | andscape Edge Density (ml ha)
SHDI Landscape Shannon's Diversity | ndex
SI Dl Landscape Si npson's Diversity |ndex
PR Landscape Pat ch R chness (#)
SHEI Landscape Shannon' s Evenness | ndex
Sl El Landscape Si npson' s Evenness | ndex
&]\ITAG . Landscape - Cont agi on | ndex

E’é\gg gg A 'a M'Up“ d cat %“s'ut Vb“ Kb r;'dg cal uI ated for, individu

s
mePFrcll s%cal cu[ateéh”for i E"FQhEXC%SUBé whprpas 8027 GPREs' ngﬁabltat BVpe.



E20] SaPcar Fepor t Pha LAPES 8t °t ReY PhO8rPor ° Bl BB B2H Ger BAaMges W '™

[ I F tati bi | tu

EgBOP?I ﬁa Uni t rag‘Fangi Hon ?t %elleg Lan ae{pe Pat t ern
Bl ue Mount ai ns (++) 11 Hi gh
Central |daho Muntains (--) 18 Moder at e

Col unbi a Pl at eau (+++) 13 Hi gh

Lower dark Fork (---) 3 Hi gh

Nort hern Cascades (--) 6 Hi gh
Northern d aci at ed Mount ai ns (---) 5 Hi gh

Not hern Great Basin (+) 69 Low
Owhee Upl ands (++) 58 Low

Snake Headwaters (---) 8 Hi gh

Sout hern Cascades (++) 14 Moder at e
Upper d ark Fork (---) 15 Hi gh

Upper Kl amat h (--) 4 Hi gh

Upper Snake (++) 22 Moder at e

*l—afnd I(I:Iiallledl Ton dbbEbblI lll Ol mant el I(U<f lgo/ lll)bclld.zj IIU III XEU) t eI
’f[a [1 %So@tr ;_ ++g‘§1 Su\%s ntrall fraPmante ( 3 A)tr Ng?i /? Y

ugl (Lorm ﬁ/g érate nore umiform ?6 09

[re st an ra rror uni f o m(> Jotren

ét |I|t |ndeX— proport 3/ eI

(fcape patterns t at remai ned stable

rical an rrent
%(g c7ape de artur ar(rures V\rérve relatiyj ze(% Oarro % ih cJ'eparde r%rst LH’ es have

at e ave
See text ?OI’ Herlvatl on O P .



-Il_-gr%gcgbéHiCﬁgP%%glri %ggi gHr,rAtha | andscape netrics for the Col unbia River Basin
Metric? H storical Current % Change?
LPI 29. 85 24. 02 -19.50
NP 8222 13154 59. 98
MPS 9990 6244 -37.49
ED 2.11 2.78 31.79
SHDI 1.67 1.90 13.51
SI Dl 0.76 0. 80 5. 65
PR 11 14 27. 27
SHEI 0.70 0.72 3.15
Sl El 0.84 0. 87 3. 46
CONTAG 48. 72 44,50 -8.63

trics. ) . i .
ET‘%(r:hange = (Qurrent - Historical)/H storical * 100%



